Aryl hydrocarbon receptor (AhR), a ligand-dependent transcription factor, responds to xenobiotics such as dioxin and induces expression of genes involved in xenobiotic detoxication and metabolism. Upon ligand binding, AhR translocates from cytoplasm to nucleus and forms heterodimer with AhR nuclear translocator (ARNT). AhR/ARNT complex interacts with the specific DNA sequence called xenobiotic-responsive element (XRE) to activate transcription. On the other hand, AhR simultaneously induces expression of AhR repressor (AhRR). AhRR also hetrodimerizes with ARNT and interacts with XRE DNA, and thus represses the transcriptional activation of AhR. AhR, ARNT, and AhRR belong to bHLH-PAS family. It typically consists of an N-terminal basic helix-loop-helix (bHLH) domain responsible for DNA binding and tandem Per-Arnt-Sim (PAS) domains (PAS-A and PAS-B) involved in protein-protein interaction and ligand binding. In this study, we aimed to elucidate the transcriptional repression mechanism of AhRR using X-ray crystal structural analysis.
